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D«£crtptlon 

Field of the InvenHog 

Tha preeani irwention is cfiroctad to phanmaceuScal 
coinposilions for u«« in a method for deliv«rina ttiera- 
peulic and/or dlaonosBc neurologic agents lo the brain 
by means of the otfaotory neural pathway which phar- 
maceuGcal composifions are useful in the treatment and 
diagnoeiG of twain disofder s. 

Background of the liwiintinfi 

Alzheimer's dsaase Is an age-assodated neurode- 
oenerafivo disorder of the Ijrain. The disoitler Is charac- 
terized histopatholooically by the formation and 
acoimjialion of naurrfibrinary tangles (NR) and neu- 
rillc plaques in the brain, in particular, patholo^cal 
changes assoctated with the disease extensively a«ect 
neurons In the oKadory bub and Hs connected brain 
structures. Degcnerat'on with loss of neurons has been 
obsenred In the Wppocampal formation, amygdaloid 
nuclei, nucleus basans of Meynert. locus ceruleus, and 
the brainstem raphe nudel, ell of which project to the 
olfactory biib. These deoeneraSve changes result In the 
loss of memory and cognitive function. In addition, there 
is a major lose of oorf cal and hippocampal choline 
acetyttrarsfarase acfivily and dogenoration of basal 
foreiirain cholinergic neurons. The loss of odor detec- 
tion In Aizheimers's patients has been attriljuted to 
necrods of olfactory epitheflum, olfactory bulbs and 
tracts and the prepyriform cortex. 

Neurotixllary tangles (NFT) are believed to result 
from the abnormal deposition of protein within the neu- 
ron structura Research into the composSion and struc- 
ture of these tangles In Isolated NFPbearlng neurons 
and in partially purified NFT preparations using a mon- 
oclonal anttoody. A2B5. suggests that the Alzheimer's 
neurofibrillary tangles have a glycolipid antigenic 
roari«er associated with them. See C.R. Emory, et al.. 
tieurolooy 37: 768 (1987). and C R. Emory, et al., £si. 
Progeetfinqs 45: 1728 (1986). Previous studies have 
demonstratad that Azes reacts w«h polysiolated gan- 
glioGldes such as Qok:- See. N. Kasai and R. K. Yu. 
Brain Resaafch 277: 155 (1983). Evidence further sug- 
gests that the roolocular substrtictures or epitopes char- 
acteristic of and specric tor Alzheimer^ disease, 
termed langlatopes* herein, are other fllycoRplds. sul- 
faliplds. phospholipids, and/or phosphoprxrtelns. ft Is 
hypothesized that a stivcture of the tangletope may 
involve phosphate and/or sulfate moieties. 

At present there Is rto Ueatment for Alzheimer's 
disease wtilch effectively prevents or retards the pro- 
gressive neurodegenerab'on of tfie brain and the loss of 
smea and cognitive decline associated with the lUnass; 
Thens is also no definitive method for establiehing the 
diagnosis of Alzheimer's disease antamortam. Neuro- 
trophic and neuritoflenic tactors. such as nerve growth 
lacfor (NGF) and gangllosides. have demonstrated thw- 



apeutlc effects In animal models and ced cultures which 
indicate these substances may be of benefit lo patients 
aflOcted with Alzheimer's disease. See Frey. W.H., II and 
T.A. Ala, Progress In Olnlcal Neumnnlanr^a 1:287-303 
5 (1S88). 

Neurotrophic and neurilogenic factors are agents 
that affect the survivri and differentiation of neurons in 
the peripheral and centra) nervous systems. These 
growth promoting factors are signaling substances that 
to are synthesized in tieeuec In response to neurone capa- 
ble of recponcEng to the factor. Tlwy bind to receptors 
on the surtace of nerve celts to promote neuron 6<*vivBl 
and In some cases are Incorporated Into nerve cell 
membranea Studies further indicale ttiat nerve growth 
ie factor (NGF). a class of polypeptide signaing sub- 
stancas. may be cspaUa of Improving chonnerglc func- 
fioning which would prevent injury-Induced 
degeneration of basal foretwain cfwiinergic neurons and 
inprove cognitive functionlna Nerve growth factor 
20 (NGF) Is known to bind to receptors on axon tonrinals. 
and can be internalized and rotrogradely transported to 
the eel t>ody of neurons. See M. Seller, Brain Rnc 
300.-33-39 (1984). Other naturally occurring nen^e 
growth promoting factors Include gangljosldes, phos- 
es phatidyfsorlns (PS), brain-derived neurotrT]phIc factor, 
f tx^oblast growth factors, insulin, InsuHn-nke growth fac- 
tors, cilieBy neurotropltic factor, neurotnopin 3, and glia- 
derlved nexin. and other growth factors which are capa- 
ble of acting vnthin the brala 
30 EP-A-0 145 209 discloses gangliosides useful In 
the treatment of disorders of the peripheral nervous sys- 
tem and patholotf 8s of cerrtral nervous system. 

The document Proceedings of the National Acad- 
emy of Sciencos, voL 79. July 1982. pages 4185-4189. 
as discloses the administration of progesterone in the form 
of a «pray to the nasal mucosa. 

Document Yie W. Chlen et al.: Nasal systemic drug 
delivery. 1989. Marcel Dehkor Inc. (New York. U.S.A.) 
discloses composifions for nasal administiation. 
40 WO-A-OS 604 233 discloses drtigs including neuro- 
logic agents for nasal Inhalation wfiich we associated 
with reverse mfceOes of glycerol phosphatide. 

WO-A-e 90 1 343 disdoGas (fiagnostic conposrtJons 
oonpridna cationizad monodonal antibodies having 
4S increased rates of transfer across the blood-brein bar- 
rier. 

The above documents of the prior art do not dis- 
dose or suggest the simultaneaus use of a neurologle 
liierapeutic agent and an odorant agent 

«o Testing the effectiveness of potentiaSy therapeutic 
agents against brain disease in animal tmdctty studies 
and human trials has t>«en hirvSared. however, by ttie 
kwbllty of eidsilng procedures to readily deliver ade- 
quate lovafe of the agent to affiected areas of the bialn 

fs over an extended peifod of time. 

Some experimental therapeutic agents used h\ the 
treatment of Atzheimer^s disease, such as GM-1 flan- 
flHosWo. can be administered to Ihe brain througfi the 
bloodstream because of iheir atdlity to traverse the 
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Uood-braln barrier. However. H is not dear that effective 
levels of ttie ganalioside reach the affected areas of the 
br«un. 

Other palenfially therapeutic agents, such as nerve 
growth footer (NQF). are unable to ao&siha blood-brain s 
barrier and must be administered to the brain by other 
maariE. One such method of delivary is by an intracere- 
broventricufar pump. Use of such a pump^ however, 
nocBESitatas invasive stjraery wtiich can entail a variety 
of madically-reiatod complicatiocK. Furthemioro. w 
odminiGtrafion of medication by pump does not facilitate 
selective delivary of medication solely (o those areas of 
lha brain affected tiy the diseaee. Corisequantly, healtfiy 
areae of the brain may be adversely affected by lha neu- 
rologic agent while soma cfiseased areas may not ts 
receive a high enough level for adequate treatment or 
testing of a drug. 

An effective method of tfierapeutic bitervention is 
needed to prevent and effectively treat brain diseases 
such as Alzheimer's disease, Parkinson's disease, Ixaln 20 
tumors, AIDS, nerve damage from cerebrovascular dis- 
orders such as etroKa, and ordinary agirig. Testing the 
potontial of various neurologic agents is an inportant 
aspect of developino treatments for neurodegenerative 
diseases. Since eidstfng methods of testing possible ss 
therapeufle agents and treating brain disorders are of 
limited benefit, a goal of the present Invention is to 
develop pharmaceutical compositions vAvtih can effec- 
tively be delivered to the brain. A particular goal of the 
Invention Is to develop pharmaceutical compositions lor so 
use in a method of delivering neurologic sUsetances to 
the brain to augment the lavd of activity against brain 
diseases by naturally occurring substances. A further 
goal is to develop a means of selective deGvery of a 
neurologic agent only to areas of the brain which are as 
damaged by brain disorder. Still another otijective is to 
develop a composftfon that can cause absorjjtlon of the 
neurologic agent into olfoctory neurons and along the 
oHactoiy neural pathway to damaged neurons in the 
brain. Aiwthar goal is to provide pharmaceutical compo* 40 
sitions Yor use in prophylactic treatment of neurodegen- 
erativo diseases and for treating and^or preventmg 
associated loss of smell. Still another goal Is to provide 
pharmaceub'cal compodtions for use in a method for the 
delivery of neut^^ogic diagnostic reagents to the brain in *5 
order to improv« the diagnosis and evaluation of 
patients with neurodegenerative diseases and other, 
tuain ePsofders. 



Suimnarv of the InvenMog 
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These and other goals are met by a pharmaceub'cal 
compositian for use in administering a rteurtjiogic thera- 
peutic agartt to Ihe nasal mucosa of a mammal and 
delivering the agent through the olfactory epithelimi ss 
into olfactory neurons and the olfactory neural pathway 
(o (he brain of the nuurunal, comprisina a neurologic 
therapeutic agent In combination with a pharmaceuli- 
cally acceptable component and an odorant agent; Ihe 



composition containing the agent in an amount effective 
for treating or preventing a brain disease or diaoitler in 
the mammal; and an odorant agent The present Inven- 
tion which Is directed to pharmaceutical co«t^)ositions 
for use in a method to convey therapeutic and/or diag- 
nostic substances to the brain for the treatment and/or 
diagnosis of neurologic or psychiatric disorders and a 
pharmaceutical composition capable of deCverlng a 
ne»*otoflic agent to lha brain (or U5« in such a method 
of treatment arxl/or diagrvisls. More specifically, ttia use 
of the conpodtions involves intranasal administration of 
a newdogic agent v*hich may be absorbed info the 
olfactory eystem ol the brain for the treatment ancfor 
diagnosis of brain dseasee arxl disorders such as 
Alzheimer's tfseaso, Parkinson's disease, brain tumors, 
AIDS, schizophrenia, offacti've disorders sudi as 
depression and mania, arodoty disorders, dqjendency 
on addk^ng sutKtarv:es, nerve damage from ceratxov- 
ascular disorders such as stroke, and brain changes 
associated wftfi aging. The use ot the eonposWons also 
Involves administration of a neurologic agent wfilch may 
be a roceptor-Gdivo agent, Jor axampio, an opiate 
receptor antagonist for use In evaluating the exlsterice 
and/or level of dependerwe on adcficting substances, for 
example, cocaine, heroin, and marihuana, or for flia 
treatment of such addictions. 

The compositions of the invention can l>e applied 
as fellows: A neurologic subetanca is administered to 
the nasal cavity of a patient affected %vith Alzheimer's 
disease or ottier disease afflicting the brain. 

The composition of ihe Invention may Ijo adminis- 
tered inlranasally as a powder, spray, gel, ointment. 
Infusion, injection, or drops. Alternatively. Ihe conposi- 
tion may be administered as eye drops. 

The use of the compositions of ttie invention may 
employ tnansneuronal antero<^a ar«l retrograde 
transport of the neurologic agent entering through the 
olfactory system of the brain. Once fhe agent is dis- 
pensed Into the ixasat cavity, Iho agent may tiwwport 
Itvough the nasal mucosa by means of the perpheral 
olfactory neurons into ih« oifactory txib and intercon- 
nected areas of the brain such as ihe hippocanpal lor- 
nation, amygdatoid nudol, rudeus tiasalis of Meynert, 
focus ceruleus, arxl the brainstem rephe nuclei. 

Upophilic sU>stances in the form of n^les or Tipo- 
somes (Bpid vesides) may be added to the pharmaceu- 
Scal conposilion to enhance ^sorption of the 
neurologic agent across the oKactory epithelium, lb 
augment such atisorptfon, the rMurologIc agent may be 
contained within or bound to the surface of the nmcelles 
or liposomes. Among those substances that are pre- 
ferred additiv«s are gangTiosides such as GM-i. and 
phospho5pids such as phosphatidylserlne (PS), which 
may be combined wittt the neurologic agent and the 
ddoraht agent either alorie or In con^inatloa SiAv 
stancss that are preferred Hposome addilivas are those 
which provide vesides bounded by one or more Bpid 
blayere and are readily soluble in fats, and have an 
Internal cavity filled with a solvent such as water. Suita- 
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ble liposome additives include those whicd provide unil- 
amellar. imiltilainG«ar or pauc3amellar lipid vea'des. 
Und«meflar vesldas are preferred. 

Odorants are added to the pharinaceuticai oorrpo- 
sition to provide an odoriferous sensaSon and/or to aid s 
in inhalation of the compositioa Preteratjiy; the odorant 
ag«nt has an affinity 6or binding to odorant bindino pro- 
tain (OBP) which may assist In transport of the neuiti- 
loflic agent to oKactory receptor neurons. K is also 
proferredttial the odorant agent has an affinity tor asGo- io 
ctoUno with Kpcphilic Giiistancos, for example, Ipo- 
somes and micelles added to the con^sition. 
Preferred odomnts Include, for exanvife. terpenoids 
such as catratva and dtronellol, aldehydes such as amy! 
cinnamaldehyde and hexyl dnnamaldehyde. eeters is 
such as octyt ieovalerate, jasmines such as CIS-/aGmina 
and jasmal. and musk 89. 

The lnve«*oo further provides pharmacauBeal com- 
positions tor use in a method for prevertfng neurode- 
(jenerative disorders. Intranasal admWstrafion of nerve zo 
growth promoting factors to peripheral nerve ceils of the 
olfactory system, a purported sntryway for causativ« 
agents or brain diseases, helps protect against disease 
In these nerve cells and regenerale Injured nerve cells 
thereby forestalling the eubsequent spread of disease to is 
susceptible areas ol the brain. Although a part of the 
central nervous system, the neurorw of the olfactory 
epithelium have the unusual ability to proliferate 
ttvoughout adult life. See Gra2i«d«i, P.P.a and Monti 
Gradadel, aA.. J. Neurocvtol. B:1-1fl (1979). 30 

The Invention Is (firected to a ptiarmaceutlcal com- 
position which may be used in the method of medical 
treatment andfor prophytoxis. 

TTie n«(ff<riogic agent is the active ingredient of the 
conposition. For treatnent and/or prophylaxis, it is pre- as 
feired that the neurologic agent promote nerve coll 
growth and survival or augment the activity of furwtion- 
ing brain cefle such as neurons, glia, and the like. 
Among those agents that are prefenred ere neurotrophic 
and neuritoganlc factors that are sinWIar to naturally «> 
occwing rterve growth promoting stitstances or 
'growth factors." As used herein, the term 'graMh fac- 
tor" Is synonomous with the term trophic factor.' 
Among the preferred neurologic agents aro trophic fac- 
tors such as gangltosides. phosphafidylserine (PS). 4S 
nerve growth factor {NQF). brain-derived neurotrophic 
factor, fibroblast growth factors. Insulin. insuSn-liIca 
growth factors, dflary neurotrophic factor, netrotropin 3. 
glla-derived nexin. choilner(pc enhandng factors, 
choOnestenaso inhbitors, platelet derived growth fac- 60 
tors, alpha platelet derived growth factor, transtormlng 
growth factor beta, and otfMr growth factors which may 
be capable of acting In the brain. GM-1 gang^oside and 
nerve growth factor (NQF) are parllcularfy preferred. 
One or several neurologic substances may be com- ee 
bined together. 

The neurologic agent may fislher be capable of 
antiviral, antibacterial, ontineof^lic antiparHsItlc, anti- 
Mlammatory. and/or aniirungal activity. The agent may 



also be a substance wlvch is capable of acting as a nau- 
rotransmittar, neuromodutator, nootropic, hormone, hor- 
mone releasing factor, or hormone receptor agonist or 
antagonist. The agent may also be an activator or inhib- 
itor of a specific enzyme, an antioxidant, a free reufical 
scavenger, a metal chelating agent or an agent which 
alter* the activity of ion channels of brain cell mem- 
branes, tor example, nimodipine. The agent n«y further 
be any sUjsfanca which is capable of acting as a stimu- 
lant, sedative, l^ypnaiic analgesic, anticonvulsant, 
antiemetic, anxiolytic, antidepressant tranquilizer, cog- 
nition enhancer, and/or narcotic enfagonist or agonist 
Further, the neurologic agent may be any substance 
found to be defident in conjunction wKh the brain disor- 
der being treated or prevented, lor example, nutrients 
such as glucose, ketone bodies, and the like, or raeto- 
bolio precursors such as ledthin (phosphalidyteholine), 
cfioina or acetyl coenzyme A lor producing naurotrans- 
mitlers for the treatment of Alzheimer's diseasa 

A preferred emixxfiment of the therapeutic cotipo- 
dtion is the combination of an effective arraunt of nerve 
growth factor (MGF) protein virtth an appropriate amount 
of GM-1 gangliosWe in a pharmaceultcally-acceptaWe 
liquid cam'er. The GM-1 may fuitctton not only as an 
active Ingredient of tho composWon. but nviy also pro- 
vide lipid vesides and mlcefles which may fadEtate the 
delivery of the medication by means of the perpheral 
oKactory neural pathway to the brain. QM-1 is ttwught to 
act synergistically with nerve growth factor {NQF] to 
protect neurons arxJ promote nerve regeneration and 
ropafr. See Gorlo et al., NeunosclQr>cg 8:417-429 
(1983). 

For diagnosis of brain diseases or disoniars, it is 
preferred that Bie neurologic agent is a diagnostic 
agent, tor example, polydonal or monodonal antibodies 
wtilch are capabia of detecting sitjstructures or bio- 
chemical mar1<arB charaderlstic of the disease or disor- 
der. It has been demonstrated (hat certain central 
neurons, ospedaKy those neurons of the CNS *wth 
axons projecting outside of the blood-bran banter, are 
capable of taWng up Immunogtobutins from the per«]h- 
ery by retrograde oxxinal «ianspart See f^ian, FLH. 
and a Petroff, Neurology 37:1780-1784 (1987); and 
Fabian, R.H.. Netiroloov 40:419-422 (1990). Preferably 
the antibody Is monoctonal. Such diagnostic antibodies 
may be fabeled with any labeling agent which may be 
euitabia aocordina to Ihe-inventioa SuitEriUe labeling 
agents Indude, for example. technetium-99m, 123-1, 
goto or other electron dense particles, positron emitters, 
and ffie Gka These labels may be detected using appro- 
prfate Imaging techraquas such as single photon eotis- 
don computed tomography (SPECT). medical 
resonance Imaging (MRO, posflron en^sslon tomogra- 
phy (PET), computed tomography (CT), and the Gka. 
depending upon the type of label used. Chemica] rea- 
gents which have on aflinity for or are capable of detect- 
ing <fiseased ceds or pathotogic structures, faaturee, or 
biochemical martcers. iiKkidlng receptors, may also be 
used as the diagnostic agent. Forexampls, 123-I-quinu- 
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clidinyl benzilata (QNB) wtiich binds to muscarinic «ce- 
tytchallne rflceptore in th« brain and may be imagod 
witti 6PECT. and '"C-ricotine vuhich binds to nicotinic 
acfityldioline receptore and may be Imaoed with PET 
may bo uGOd as diaonoet'c chemical rsagentE. 5 

A preferred embodiment of a diagnostic conpasi- 
Hon useful (br the diagnosis of Alzheimers disease 
convtflsoa an antibody selectively roactivD w«h molecu- 
lar species (tanglatoposT associated with Alzheimer's 
disease, and most preferably with gtycoKpId' GuHofipid, to 
phospholipid or phosphoprotefn anfigens. A prefenred 
composition comprises monoclonal antibody TLE-41, 
GLE- 1 7. or A2B5. A highly preferred diagnostic conpo- 
Gitlon comprfses monoclonal antibady A2BS labeled 
with a labeling agent such as technetium-99m, in com- is 
binat'on with a pharmaceUicaHy acceptable liquid car- 
rier. 

The invention Is also directed to pharmaceutical 
compositions tar use In a method of diagnosing depend- 
ency to addi cting substances such as caffeine, nicotine, so 
ax\A cocaine, camabinolds such as marihuana opiates 
such as heroin, and other norooflce. According to this 
method, a labeled receptor active neurologic agent may 
bo Intranasally adtvWstered. The receptor active agent 
le preferably capetjia of binding with receptors for the zs 
particular addicting substance (I. e. heroin, nicotine) for 
which addict'on is being examined. Labeled receptors 
nr\ay than bo detected using an appropriate imaging 
technique The iHirrber of receptors bound by the 
tabded agent may eJso be assessed and/or cjuantlfled 30 
to evaluate the existence of and/or level of addiction. Ry 
axairtple, an opiate receptor antagor&l labeled wHh 
technata'un-S9m may be administered intranasally and 
imaged to assess ar>d/or measure the level of opiate 
addiction accoiding to the quantity of labeled receptors. 35 

In addition to diagnosing dependency on addicting 
sut>stances, the invention also provides pharmaceutical 
conipositions for use in a method of treatment of such 
dependency. A therapeutic neurologic agent may be 
administered intranasally, the neurologic agent being a *o 
receptor activa agent capable of birxling to a receptor 
for an addicting substance such as caffeine, nicotine, or 
heroin, cocaine, opiates and other narooticE. It is pro- 
fened that the agent is capable of altering or bfocidng 
the receptor so as to Interfere with ttM action of such 4S 
addictive sutjstances. 

Detailed Oescrlrtflon of t he Mvenf Ion 

The compositions of the present invention can be so 
adnvnislenad to the nasal cavity of a human or other 
mammal for the testing of poterUial therapeutic agents 
against brain disease and for the treatm vit and/or diag- 
nosis of brain disorders such as Alzttelmer's disease. 
ParMnson'c dtsease, AtOS, brain (umorE, schizophra- ss 
rna, affective disontoiB such as depression and mania, 
arudety disorders, dependency on adcSding sub- 
stances, nerv« damage from cerebrovascular disorders 
such as stroke, or brain cfianges associated wHh aging. 
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In particular, tho compositiorts can t>e delivered to dis- 
eased areas of the brsan by means of the olfactory neu- 
ral pathway. The Invention relates to a pharmaceutical 
composition capatsle of transporting the neurologic 
agent to diseased neurone of the brairt. 

The compositions of the invention may achieve 
delivery of neirotogic substances to afflicted areas of 
the lirain through Iraneneunonal retrograde and antero- 
grade transport mechanisms. Defivery of neurologic 
agents to the brain by ttut traneport system may be 
achie/ed in several ways. 

The composition may be combined with other sub- 
stances that assist In transporting the agent to sites of 
damaged neurons. It is prefaired that auxiliary sub- 
stances are capable of delivering the agent to per^- 
eral sensory neurons ard/or along neural patinvayc to 
dysfuncGoning areas of the brain. It Is furlfier preferred 
that the peripheral nerve ceils of the olfactory neural 
pathway be utilized In order to deliver the neurologic 
agent to damaged itaurons In those regkma of the brain 
that are connected to tiie olfactory bUb. 

ITie nauroloflic agent that is used in the convosi- 
tion of the invention may be generally absoctiad Into the 
l:(oodstr«am curd the neural pathway of the nttirvraL It 
is preferred mat the agent exhibits minimal effects sys- 
tamically. For traatmont andfar prophylaxis. H is pre- 
ferred that a large erxHigh quantity of the agent be 
applied in rxsn-toxic levels in order to provide an effec- 
trva level of activity within the neural system against the 
Ixain disease. It is further prefenred that the neurologic 
agent promote nerve cell growth and survival or aug- 
ment the activity of functiarung cells irtduding enfianc- 
ing lha eynttiea's of neurotransmitter substances. 
Among those agents that aro preferred are neurotrophic 
and neuritogenic factors that are siirdiw to or the came 
as nerve growth promoting substarK^es that are fwtu- 
rally occunring in tfie nervous system of a mammal. 

The coiTposttion may be combined with a canier 
and/or other adjuvants to fonn a phannacoutical com- 
position. Tropftic factors are among Ihe prefaced neuro- 
logic agents acconling to the invention. Preferred 
trophic factors Include gangllosides, nerve growth factor 
(NGt=), phosphatidylserine (PS), brain-derived neuro- 
trophic factor, fixoblast growth factors (FQF) such as 
base fibroblast growth factors {bFQf=) and heparln-acfl- 
vated acid FGF. Insulin. insUin-fik» growth fectors, cili- 
ary neurotrophic factor, neurotrapin 3, gita-decived | 
nexln, and chotinsrgic enhancing factors such as phds- 
phoethanolamlne, L-acetyfcamltine. cholineacetyltrans- 
ferase devetopment factor (COP) and thyroid homione 
T.3, diolinestarase Inhlbltoiie such as tetrahydioami- 
noaaidine and hapty^shyostigmine. platelet derived 
growth factors, alpha platelet derived growth fciclor, 
tnansfofmlng growth (actor beta, anl oOier growth fac- 
tors that may tie capable of acting in the brain. Aniohg , 
those agents that are paiticularfy preferred are OM-1 
gangioGide and nerve growth factor (NOP). 

The neurologic agent may further be capable of 
antiviral, anabacterial. antlnecpiastic, antiparasitic, onti- 
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inflammatory, and/or antifungal activity. The agant may 
b« a Gul>Gtance wt^ich Is capable of acang as a rtMiro- 
Iransmitter. neuromodulator, nootropic, hormona. hor- 
mone relaaslno factor, or horrruina receptor agoniet or 
antaooniEt. The agent may further be any eubstance 
which may be capabia of acting as a stimulant sedative, 
tiypnotic, anatgaslc, anticonvulsant, antiemetic, anxio- 
lytic, antidepressant, traoejuHiw. cognition enhancer, 
and/or narcotic antagonist or agonist. AddWonaKy, the 
nourolaolc agent may be a substance found to be defi- 
cient for the brain disorder or disease being treated or 
prevented. For axample. potential agents include nutri- 
ents such as glucose, ketone bodies and the Sk», or 
metabolic precursors such as lecithin (phosphatidylcho- 
line), choline, acetyl coenzyme A. end the Dke, for pro- 
duolng neurofransmlttBr sUieiances useful in the 
treatment of Alzheimer's disease. The agent may also 
t>a an activator or inhibitor of a specific enzyme, an anti- 
oxidant, a free radical scavenger, a metal chelating 
agent, or an agent which alters the actMty of ion chan- 
nels of brain cell membranes, far example, nimodipine. 

K is preferred that the composition be delivered to 
the olfactory area in the tapper thiid of the nasal cavity 
and particularly to the olftictory neurosplthelium In order 
to promote trancport of the agent Into the peripheral 
olfactory neurons rather than the capiOariee wNhln the 
respiratory epitheOum. Located high in the vault of the 
nose, the olfactory area is the oitiy area of tie txxly in 
wWch an extension of the central nervous system 
comes Into contact with the enviranment Bois, el al., 
Fundamenlflts of Otolnrvnonln<;^v page 184. W.B. Saun- 
ders Co., Philadelphia (1939). The con^silionc of the 
invention provide far Ihe transport of neurologic agents 
to the brain by means of the nervous system instead of 
ttw dreulatory system so tfwt potenfiany therapeutic 
and/or diagnostic agents that are unable to cress the 
blood-brain handler from the bloodstream Into the brain 
may be delivered to damaged neurons In Ifie brain. 

It is preferred that the neurologic agertt is capabIa of 
at least partialy dissolving in the fluids that are secreted 
by Bie mucous membrane that sumound the cilia of the 
olfaaory receptor cells of Ihe olfactory epithelium in 
order to be alxofbed Into 1t»e olfactory neurons. Alter- 
nativdy. tfte Invention may combine the cKjent with a 
carrier and/or other sut>stances that foster dissolution of 
t»w agent within nasal secretions. Polential adjuvants 
include OM-1. phosphatfdylSBrlne (PS), and emiisifierB 
such as polysorbate 80. 

To further facilitate the transport of the neurologic 
agent into Ihe olfactory systeia the compositions of the 
present invertfon may combine Ihe agent wrilh sub- 
stances that enhance the atasoiptlon of tiie agent 
tfwough the otfadory epitheRum It Is preferred Itiat the 
additives promote Ihe atisorptfon of the. agent Into the 
peripheral olfactory reciepfor cads. These periptwral 
neurons provide a direct connection t>etiMeen the Ijrain 
and the outside enviionmertt due to fhair role in odor 
detection. 

Optlonany, drug solublllzers may be combined with 
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the agent to improve sotUbOily of the neurologic agent 
and/or help prevent disruJtion of nasal menijianes 
which may be caused b/ appCcation of ottier additfva 
substances, lor example, llpopWric odorants. Prefored 
5 drug solubilizeis include amorphous m'xtures of 
cyclodestrin derivatives such as fvdroxypropylcylodex- 
trins. See, for example. PItha. et al.. Life SdaneaR 
43:493-502 (1988). the disclosura of whicti is incorpo- 
rated by reference herein. 
10 The olfactory rec^jtor ceils are bipolar neurons 
with swellings covered by ftairlica cilia which proiect into 
the nasal cavity. Al 0i« other end. axons from these cells 
collect into aggregates and entar the cranial cavity at 
lha roof of the nose. It Is preferred that the neurologic 
Iff agent is lipophilic in order to promote absorption into the 
olfactory neurons and through the oKacfory epithelium. 
Among those therapeutic neurologic agents that are 
Ipophific are gangfiosides, for example QM-1, and 
phosphoHpids. for example phosphatWyteerine (PS). 
to Alternalivaly. tfra neurologic agent may bo combined 
with a carrier and/or other substances thai enhance the 
absorption of the agent Into the otfactary neurons. 
Among the sif^plementary substances ti>at are pre- 
ferred are lipophilic substances such as gangiiosidas, 
ss far example GM-1. and phospholipids such as phos- 
phalldylsarine (PS). Uptake of rjorvlpophilic neurologic 
agents such as nerve growth factor (NaF=) may bo 
enhanced by the combinafion with a l^oophilic suti- 
stance. Other lipophilic substances thai may enhance 
30 deTwery of the neurologic agent across the nasal 
mucusa irv:luda bile salts such as sodium deoxychoiate, 
and detergent-like acSuvants including, far axanvJle, 
polysortiate 80 such as Twoen~, octoicynol euch as Tri- 
ton™ X-100. end sodium tauro-24.25-dihydrofusidato 
as (STOHF). See Lee, et al.. Biopharrn ,. April 1968 
issua:30-37(19a8). 

In one embocimenf of the mottiod of the Invention, 
the neurologic agent may be oontoned with mioellos 
comprised of Dpophilic sutjstancec. Such micelles may 
40 modify the permeability of the nasal membrane to 
enhance absorption of the agent Among the IpophlRc 
mlceiles that are preferred are gangflosWes, particularly 
GM-1 ganglioside, and phospholipids, parflcutarly phos- 
phatidytserfne (PS). Bile salts and their derivatives arxl 
45 detergent-Ska ctdjuvants may also be added as micelle 
siiwtances. The neurdogic agent may be conixned 
with one or several types of micelle substances, and 
may further be contained wfthtn the micelles or associ- 
ate with their surface. 
so Alternatively, ttie neurologic agent may be com- 
bined with r«x>somes (lipid vesidee) to enhance absorp- 
fion of the neurologic agent Into the ollactory system. 
Preferred liposome additives are those substances 
which provide vesicles which are reacfly soluble In fats 
es and which are bounded by Ipid wHh an Internal cavity 
oontairang a Gquid such as water. Preferably the neuro- 
logic agent is contained ordcssolvod withoi tha liposome 
or associated with its surface. Among those liposome 
substances that ore preferred are phospholpids. euch 
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as phosphatkjytsarine (PS), and oantf'osides, such as 
GM-1. For methods to mako phospholipid vMides, see 
lor aitainple. U.S. Patent 4,921.706 to Roberts, et al.. 
and US. Patent 4,695,452 to Ylournas. et al. Bile salts 
and their derivalhree and detergent^ika adjuvants may 5 
also be added as lipocotne cii>stimces. 

Once the agent has crossed the nasal epitheliLni, 
the inverttlan further provides for transport of the neuro- 
logic agent along the oKactory neural pathway. The 
agent itseH may be capable of movement within the >o 
olfactory system. In paiiicular, neurotrophic and neuri- 
toganic substances have demonstrtttad ready incorpo- 
ration Into n^e cell meirbranes and an affinity for 
nerve ceil roceplor ettes. Indications are that these sub- 
stances are r>aluraHy synthesized in Gesues in response is 
to neural stimUation and that they siijsoquently bind to 
receptors on neurons where they aid as nerva growth 
promoting factors. 

AHematlvely. the neurologic agent may com- 
bined with EutistancBs that possess neurotrophic or to 
neurotogenic properties which, in tum. may assiGt in 
tranEporting the agent to Ertes of nerve ceB damage. 

An odorant agent is combined with the neurologic 
agent to provide an odoriferous sensation, arxlfor to 
encoir age inhalation of the Intranasal preparation to ss 
enhance delivery of the active neurologic agent to the 
olfactory neuroepltheiium. The odoriferous sensation 
provided Ijy the odorant agertf may tM pleaeant cbnox- 
lous. or otherwise malodorous. The odorant receptor 
neurons are localized to the olfactory epithelium which, w 
in humans, occupies only a tew square centlmaterB in 
the upper pari of the nasal cavity. The dtia of the olfac- 
tory neuronal dandritas which contain the receptors are 
fairly long (aboU 30-200 urn). A 10-30 urn layer of 
mucus envelops the cilia which the odorant agent must ss 
penetrate to reach the receptors. See Snyder, et al., 
Biol. Chcm 263:13372-13974 (19S8). Use of a lipophilic 
odorant agent having moderate to high affinity for odor- 
ant binding protein (OBP) is prsfeTod. OBP has an 
affinity for smaQ lipophilic molecules found in nasal <o 
secretions and may act as a carrier lo enhance the 
transport of a HpopfiOic odorant substance and active 
rteurologic agent to the olfactory receptor neurons. It Is 
also preferred that an odorant ageivt is capable of asso- 
ciating with ripophific addifives such as Bposomos and 4S 
micellas within the preparation to further enhance deliv- 
ery of the neurologic agent by means of OBP to the 
olfactory neuroefdthelium. OBP may also bind directly 
10 IpophUic neurologic agents to enfiartca transport of 
the neurologic agent (0 oUadory neural receptors. so 

Suitable odorants hawng a high affinity for OBP 
include terpenoids such as cetralva and cibonellol, 
eidahydes such as amy! dnnamaldehyde and hexyi eln- 
namaldehytde, esters cuch as octyl isovalecate. Jas- 
mines such OS CI S-jasmlne and Jasmal, arvi musk 89. ss 
Other suitable odorant agents Iridude tliose which may 
be capable of stimulating odorant-sensilive enzymes 
such as aderiytate cyclase and guanytate cyclase, or 
which may be capabia of mod tying l«i channel* within 



the olfactory system to enhance absorption of the neu- 
rologic agent 

The invention also provides a means Ibr the preven- 
fion of brain disorders particularty in cases where the 
causative factor enters the brain f firough olfactory neu- 
rons. It Is preferred that prophyfactic treatments be 
empkiyed where evidence bvficales neuror\al ddganer- 
ation In the olfactory neurons as in the case of Alzhe- 
imer's disease and other related brain disorders. 
Prophyfactic treatment of tiraiii dtseose may Involva the 
cfiract or indirect application of neurologic tfterapeuiic 
agents to the olfactory epithelium. Such agents may be 
aisortied ftito the per«}heral olfactory nerva cells to pro- 
tect those neurons from darnaga from neurotoxInB and 
other insults arxl thereby prevent the spread of a (Ss- 
ease-causing agent inta other areas of the olfactory 
neui«l pathway and treat and/or prevent the loss of 
smell which may be associated with neurodegenerative 
diseases and aging. Ahfiough pari of the central nerv- 
ous eystem, the neurons of the olttictory epithelium are 
capable of prdiferafing throughout adult Ofe. See Qrazi- 
adei. P.P.C. and Monti Grazladei, Q.A., J.Meuroflytni , 
8:1-18 (1979). As In the tsrogoing methods of ti«at- 
mant, prophytactk; therapies may apply the conposition 
of the hwentton akvie or in combination with a canrler, 
other neurologic agents, arxJ/or otfier sutistancBG that 
may enhance tho absorpton of tfxe agent into ttio olfac- 
tory neurons. Potential neurologic agents include 
trophic factors such as gai^osides, nerve growth fac- 
tor (f*JGf=), phosphatkfyiserlna (PS), Ijraln-derfved neu- 
rotropi)lc factor, fibroblast growth factors (FC3F) such as 
basic fibroblast growth faclorB {bR3F) and hepwin-ac6- 
valed add FQF, insufin, Inculln-likB growth factors, 
transforming growth factor t>«fa, ciGary neurotrophic fac- 
tor, neurotropy 3, glia-derivad nexin, cholinergic 
enhancing tactors such as phosphoefhanolamine, COF. 
and thyrokl hormone T.3. choilnesteraso Inhtoitors such 
as tetrahydroaminoacridine and heptylphyostigrtine. 
platelet derived growth facfcxs, alpha platelet derived 
growth factor, transforming growth factor t>eta. and other 
growth factors which maybe capable of acting wittin the 
tiraln. OM-1 ganglioslde arxf nerve jrowth factor (NGF) 
are among those agents tfiat are particulaify preferred 
for prophyfactic treatment of brain (fieorders. 

Potenfial neurologic agents useful in the prevention 
anUof treatment of brain dissasa Include thoca agents 
which may be capable of antivirBl, antibacterial, antine.- 
opiasOc. antiparasitic antl-in(lamrnatory, and/or anfifun- 
gal activity, and those agants whteh may be capable of 
acting as a nourotransmiUer, neuromodulator, noot- 
ropic, hormone, hormone releasing factor or honrwne 
receptor agonist or onfagonisL OOier potentfal agents 
include sul>stances whk:h may be capable of acOng as 
a stimularrt. sedafive, hypiwtic, anaHjeslc, anticonvul- 
sant, anflenwtic; aradolyUc. anfideprossant traiKjuIlizer, 
cognition enliarKer and/or rtarootic anfagonict or ago- 
nist The agent may also be an ac&mlor or bihfcftor of a 
specific enzyme, an antioiddant. a free radical scaven- 
ger, a metal chelating agent or an agent which may be 
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capabto ol altaring ths aclMty of ion channels of brain 
c«ll membfanfts, for «xBnip)e, nimodipin*. Th« neura- 
loglc aaent may further ba a siiistanca tttat is found to 
be deficient for the brain dlsordar or disease being 
treated or prevented, far example, nutrients such ae glu- 
cose, ketone bodies and the lliw, or metabolic precur- 
sors (or producing neurotransmitter sUsstances such as 
lecithin (phosphatidylcholine), choline, and acetyl coen- 
zyme A, which are precursors for neurotransmittere 
useful In the treatment of Alzheimer^ dlseaee. 

To deltvar ttie neurologic agent to the olfactoiy neu- 
rons, the pharmaceutical composMon may be adminis- 
tered to the oKactory area located In the upper thW of 
the nasal cavity. The oomposlVon may be dispensed 
inlranasafly as a powdered or liquid nasal spray. rHSse 
drops, a gof or ointment through a tube or catheter, by 
syringe, by pacWail, by pledget or by submucosal Infu- 
sion. 

As an alternative to administering the neurologic 
agent directly into the nasal pafisaga, the conposition 
may first be administered to the eye as eye drops. TeaiB 
drain through the nasolacrimal ducts into the nasal cav- 
ity and become mixed v»ith nasal secretions, Lactoferrin, 
a substance In tears and the nasal mucosa, has beeri 
Identified In the plaiques and tangles of Aliheimer's dis- 
ease. See, Osmond, et aL, Naurobiolrnrv nf fl mnn 
1 1 284 (1990). II Is preferred that the eye drops contain- 
ino the neurologic agent are administered to Ihe ^e. 
and the liquid allowed to drgun through the nasolacrimal 
ducts into the nasal cavity end mbt with nasal secre- 
tions, wherein the agent is delivered to the brain by 
means of the olfactory newel pathway acoorcfrig to the 
method of the invention. 

The opGmal concentration of the active neurologic 
agent will necessarily depend upon the tpecific neuro- 
logic agent used, the characteristics of the patient and 
the nature of the disease or condition for which the 
treatment is to be used. The neurologic agent may be 
used in combination vnth other substances as a phar- 
maceutical composition at such concentrations as 30 
yM GM-1 gang&oslde. 3 nM nerv« growth factor (NC3F), 
and 300 ^ phosphafldylserine (PS). These concentra- 
tlons are intended only as examples and do not exclude 
the use of other concentTEitiona, 

The Invention is further directed to a pharmaceuti- 
cal conposition comprising an amount of a neurotome 
agent which is effective in treating or preventing brain 
disorders In a rrwmmal, when administered thereto. In 
coniilnation with an odorar^ and a pharmaceuticany- 
aoceptabla vehide such as a Ikjuid or powdered carrier 
and/or various optional adjuvants. The pharmaceutical 
conposition Is particularly useful for treating patients 
with Alzheimer's disease. 

The neurologic ttierapautic ageni of Vie phanna- 
ceufical conposition may ba any substance that pro- 
motes the sunrival of nerve calls and other rxinnal brain 
cells and provants their further loss. It is prefen-od fliat 
the agent has minimal systemic effects and au(pnents 
the acllvtty of naturally occumng nerve growth promot- 



ing factors. Preferably, the agent is capable of acting as 
a nerve growth promoting factor to provem degenera- 
tion of neurons, to Induce regiowth of dendrites and 
axons, and to augment the finction of rertwining neu- 
5 rons such as synthesizlnonourotransmlttBr substances. 
Among the neurologic agents that are preferred are 
trophic factors such as nerve gnowth factor (NGF), gan- 
gSosldes, phosphafidytsarine (PS), brain-derivod neuro- 
trophic factor, lijroblast growth (actors (FQF) such as 
10 basic flbroUaEt growth factors (bFGI=) and heparln-acti- 
wated acidic FOFi insuTn, Insutin-lika growth factors, 
platelet-derived growth factons. ciliary neurotrophic fac- 
tor. neurotr<^"n 3, gSa-derivod nexin, transforming 
growth factor b«a, and cholinergic enhandng factors 
IS such as L-ac«tylcamitine, phosphoethanolamlna. thy- 
roid hormone T3, arxl choHnoacelyttransferaso develop- 
ment factor (COF), choCnosterase Inhibltore such as 
tetrahydroaminoactidlne and heptyliphysostigmlne, 
a^ platelet derived growth factor, and other growth 
so factors that may be capable of acting v(«hin the brain. 

The composition may comprise a neurologic agent 
which may be capable of antiviral, anfibactarfal, antine- 
oplastic, antiparasitic anti-ir*lammato<y, and/or antifun- 
gal activity The agant rrwy also be a sii>stance that 
!s may be capable of acting as a nei^otransmHter, neuro- 
modJatar, nootropic, hormone, hormone releasing fac- 
tor, or hormone receptor agonist or anfagonist. The 
agent may further be any cutiEfanc* which may be 
capable of acting as a stimulant, sedative, hypnotic, 
30 analgesic, anticonvulsant, antiemetic, anxiolytic, antide- 
pressant tranquilizer, cognition enhancer, narcotic 
antagonist or agonist including agents such as car- 
bamazei^ne which may be useful In the treatment of 
aijstance abuse. The agent may also ba an activator or 
35 inhibitor of a specific enzyme, an antioxidant, a tree rad- 
ical scavenger, a metal chetaflng agent, or an agent 
which may be capable of altering the acflvify of Ion 
channels of brain cell msmbranes, far exanple. 
nlmodpine. The agent may also ba a substance found 
•<o to be dflTicienl for the brain disonder or diseasa being 
treated or prevented, far exanple, mitrlants such as glu- 
cose ketone bocSes and the Ilka, or mstaboflo precur- 
aors such as lecithina (phosphatkJyfcholine). ehofine. 
acetyl coenzyme A and the B«e, far produchg neuro- 
«s transmitter substances useful In the treatment of Alzhe- 
imer^ disease and other brain disorders. 

The cam'er of the conposition may be any material • 
which is oihenmse phannaceutically acceptable and 
oompatUe w«h the active tn^^ecBents of the composl- 
so Con. Where the cam'er is a liquid, it is preferred twt the 
earner is within the range of pH 4.5 - 8.S. Where the car- 
rier is in powdered farm, it is prefan-ed that the earner is 
also within an acceptable non-ferdc pH range. 

Among tiia optional substances ttiat may be eom- 
ss bkied wtth the neurologic agent hi the pharmaceutical 
composition are lipophilic substances that may enhance 
absorption of the agant across the nasal ment)rane and 
delivery to the brain by means of ttie olfactary neural 
pathway. The naurdoglo agent and the odorani agent 
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may ba tnxod with a lipophilic adjuvant alono or In com- 
bination with a carrier. Among the preferred lipophilic 
substances are oangllosldes such as C3M-1 and phos- 
pholipids such as phosphaUd/lserine (PS). One or sev- 
eral Epophiic a«<luvantB may ba eotiijiwd w(h the 
agenl. N Is preferred that the liwphilic adjuvant be 
added as micelles or liposomes. 

ThB pharmaceutical eompoettion also Includes 
odorant aubstances to provide an odoriferous sensaf ion 
and^r enhance Inhalation of the conposition. Odorant 
agents, preferably with an affinity for odorant bindino 
protein (OBP). may also be Included to auQment the 
tranaport of the neuroloflic aoent to oKactoiy receptor 
neurons. Where lipophilic neuologic agents an*or sub- 
Btances such as liposomes and micelles are included in 
the composition, it is preferred that the odorant aaant 
have an affinity for the lipophifc substance. Among the 
prafan-ed odorant agents are terpenoids such as 
cetmlwa and citronellol, aWeJydes such as amyl eln- 
namalddiyda and haxyl cinamaldahyde. esters such as 
octyl isovalerate. and jasmines such a« CIS-jasmine 
and jasmal. and musk 69. "ma odoriferous sensation 
provided by the odorant agent may be pleasant obnox- 
ious or othernvree malodorous. 

The pharn»ceutical composition may be fbmiu- 
latod as a powder, granules, solulion. ointment, cream 
aerosol, powder, or drops. The solution may bo sterile 
and ofhenwise euitabia for administration by injection or 
other means. In addition to the neurologic agent and the 
odorant the solution may contain appropriate acCu- 
vants. buffers, preservatives and salts. The powder or 
granular fonrc of the pharmaceutical coir^osifion may 
ba combined with a solution and with diluting, dispere- 
Ing and/or surface actva ogents. Solutions such as 
nose drops or eye drops may contain antioxidants, buff- 
ers, and the Gka 

A prefenred embodiment of the phamiaceuflcal 
composition of the invention Is a mioellar and/or Spo- 
Eomal suspension of QM-1 gangliosJde with an effective 
amount of nerve giowth factor (NQJ=) cort«nod with 
appropriate amounts of an fidorant such aa cetralva. a 
stabilizer such as microaysteUlne cellulose, a suspend- 
ing agent such as carbo)qimetf^ cenulose or hydroxy- 
propyl methyteelluloso. an emulsifier such as 
polysortjate 80. a presenrattve such as benzaltonium 
chloride, an antimicrobial such as phenytethyl afcohol 
and a thickener such as dextrase. 

The present Invention far pharmaceutical conposi- 
tlons for use In a method of administering neurologic 
agents useful in the treatment of brain disortters such as 
Alzheimer's disease presents several advantages over 
currently available conposifians. 

When the compositions of ihe present Invention are 
used the ottaclory neural pathway Is prefen-ed rather 
than the bloodstream to deliver agents useful far Ihe 
treatment of brain cfisonlers such as Alzheimer's dis- 
ease direcHy to the brala Use of the olfactory system lo 
transport a neurologic agent to the brain bypasses the 
blood^waln barrier so that modlcattons Ilka nerve 



growth factor (NGF). a protein that cannot normally 
cross that ban-ier. can be delivered directly to the brain 
Although the agent that Is admlnletered may be 
absorbed into the bloodstream as wall as the olfactory 

B pathway, the agent provides mnimaJ^fectssys- 

temically. In addition, the invention provUas for delivery 
of a more concentrated level of the agent to neural cells 
since the agent does not become diluted In fluids 
preeent in the bloodstream. As such, the Invention pro- 
to vkJas improved pharmaceuUcaloonposHions far use In 
a melhod of testing potential therapeutic agents against 
bram disease and of Iraating newodoganerative disor- 
ders. 

The oompositions provide an advantaga by virtue of 
»ff the intranasal admlnistraJwn of the medication. The 
olfactory system provides a dtoct connecJion between 
Bie outside environment and the brain thus providing 
quck and ready delivery of neurologic agents far treat- 
ment of neurologic disorders. Moreover, the means of 
£0 applying a pliarmaceutJoalconpositionlntranasally can 
be In a variety of forms such as a powder, spray or nose 
drops which obviates inbavenous or intramuscular 
inioctions and simplifies the administration of tharaneu- 
tlc medications. ^ 

£5 application of a neu-ologic therapeutic agent to 

ttie nasal epithelium also helps prevent the spread of 
certain brain disofders by directly treating per^eral 
otbctory neurons that are injured by neurotoxins and 
other insUts. Prophylactic treatment of these ouUyina 
30 nen^e cells helps preclude the entrance of disease- 
causing agents Into the brain. This method of treatment 
IS particularly beneficial in cases of Atzheimef-s disease 
where an environmental factor, suspected of being one 
of the causative agents of the tfsaase. is thought to 
3S enter the brain through the olfactory pathway. AppCca- 
tion of a neurologlG tharapeuBc agent to the olfactory 
sensory neurons also Jn part treats and/or prevente the 
toss of smell which may be associated wiBi neurode- 
generative (fiseasas and ordinary aghg. Neurons of the 
■w otfactotyepitheliumarBcapableofprofiterationthioogh- 
out the adult life. See Graziadel. P.P.C. and Monti Grazi- 
atW. QA. J. Neurory^ftl 6:1-18 (1979). 

Another advantage of the Inventfon te that It pro- 
vides deTivery of neurologic agents solely lo those areas 
4s of the brain affected by disease wt^le avoiding 
unwanted treatment of brain regions which are free of 
the disease. The method of the Invention" onploys a 
neurotoQic agent or other eubstance that has an aflbtity 
for neuron receptor sites In order to facffilate delivery of 

eo «he agent directly to the brail through the olfactory eoi- 
IhaHum. 

The invention also provides a means for delivering 
diagnostrc neurologic agents to the nasal neuro^jime- 
lum. olfactory bUb and other brain stmcturee. The 
ss Invention Is especially useful tor the delfvary of diagnos- 
tic agents, such as antibodies, which do not easiy cross 
the Wood-brain banier. The Invention Is also advaita- 
geous because It deTivers the diagnostic agent princi- 
pally to those areas of the brain affected by disease 
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It is preferred itiat the diagnostic neurologic agent is 
capable of detectina substructures associated with 
Alzheimer^ disease, PafWnson's disease, AIDS, brain 
tumors, cerebrovascular disorders. schizophr«nla. 
affective disorders, psychiatric IRnosc, anxiety disor- 
dere. agtng. dependency on addicting substances, or 
other neurologic disonJer of disease. Chemical rea- 
flcnte which have an affinity for or may be capable of 
detecting diseased ceila or pathologic structures, lea- 
tires or biochemical markers. Including receptors, may 
be used ae diagnostic agerrts. An exan^le of a diagnos- 
tic chemical agent is basic fibroWast growth factor 
(bFGF) which binds to patfwloglc structures in the 
brains ot patients whh Alzheimer-a disease. See T. l&to, 
et al.. Neurobtolnnv of Anlmj ti268 (1990). The bFGF" 
may bo labeled and Imagad vwlh a variety of Imaging 
techniques. An example of a receptor-based diagnost'c 
agent (receptor ligand] is 123-l-quimjc)idinyl benrilafe 
(QNB) which is capable of binding to muscarinic acetyi- 
choSne receptors In the brain and can be imaged with 
SPECT. Other examples of diagnostic agents are 11 C- 
<2) deoxyglucoee, 18-fluorodeoxyglucose, ^^Xe and 
C-nicofine. It Is prefen'ed lhat antibodies that are used 
as diagnostic neurologic agents are capable of delect- 
ing antigens which are characteristic of the brain dis- 
ease or disorder. The antbody may be polyclonal or 
monoclonal. Preferably, the antibody is monodonal. 

It is prafeaed that antibodies used ae agents for the 
diagnosis of Alzheimer^ disease are selectively reac- 
tive with gtycollpld, suHol-pJd, ptioaphollpld. orphospho- 
proteln antigens. More spacMlcally. it Is preferred that 
the ant3>odies are selectively reactive with "tangle- 
topes" which are a molecular epodes that is <rfiaracter- 
istic of, and specHic for, the diagnosis of that brain 
disease. A "tangtetope" in the context of the invention 
refers to antigenic ptwsphate- or suNate-oontainlna lipid 
and/or protein compounds, epitopes, or haptens, and to 
antigenic markere such as molecular sub^uctures, that 
are assodated with Alzheimer's cSeeaEe. Alzheimer^ 
nauroffcrlllary tangles are i<nown to contain several 
phosphopnotelns including phosphorytated tau. Highly 
prefenrad antibodies for use In the diaflnosis of Alzhe- 
imer^ disease are the monodonal anGbodias A2B5, 
TLE-41, QLE-17. and any monodonal antibody against 
a mammalian sulfatide such as bovine sutfalido, or 
against protein phosphate epitopes. For a discussion 
regarding A2B5, see US. patent appBcaCon Seilat No 
07/338,079 fled August 24, 1989. the disdosura of 
which is Incorporated by reference herein. Sec also Cle- 
menle. et al., Abhelmnr niseaKfl anfl Assoc pjKnf^B fi; 

435-42 (1 990). Also highly preferred for use In the diag- 
nosis of Alzheimer's disease is any monoclonal anti- 
body against pratein phosphate epitopes. Induding 
monoclonal antibody A2BS which readlvlty wtth phos- 
pfwjp'otelns vvas recently dlcoovered by Applicant. 

Hie f^rfaJomaG produdng monoclonal antibodies 
TLE-41 and C3LE-17 have been deposited with Ameri- 
can Type Culture Collect'on (ATCC), 12301 PaMawn 
Drive, ftockvilte. Maryland, and have been assigned the 



fotowing ATCC accession numbers: the hybridoma for 
TLE-41 is HB-10521, and the hybridoma tor QL£-17 is 
HB-tOS20. 

Besides phosphorytated tau. plaques and tangles 
s of Alzheimer's disease are also befievad to cortain cer- 
tain antigens induding ubiquitin, iricrotutxite assodated 
protein-2 (MAP-2), phosphorytated MAP-S, amyloW 
beta protein, A-68, heparin sulfate proteoglycans, lado- 
terrin, and phosphorytated tau. Consequently, any anfi- 
10 body which may be cap^e ol acfivity againet those 
antigens would be suitable as a diagnostic agent 
according to the Invention. Examples of ueeful wrtibod- 
les kidude those which are anti-ublquftin, anti-MAP-2, 
anil-ainyloid beta protein, and go forth. Highly preferred 
If is the antibody ALZ-50. See. for exanple, P. Oavies, J. 
Amer. Mad. Atxnr. 283: 2907-2910 (1990). 

Various techniques are emfSoyed to produce hybri- 
domas capable of secreting morwdonal antibodies that 
are selectively reactive with dreulaflng tangletopes. 
eo e.g., phosphorpid, glyconpid, culfoflpld and phospho- 
protein epitopes which railed the tangtetope abnormal- 
ities charaderistic of Alzheimer's (tsaasa. Such 
techniques for antibody preparation are set forth In M. 
M. Rapport and Y. Huang in Advances In ExnerimftfUn i 
ss MedkAia and Blnln^;y Vol. 174, R. W. Ledeen, el al 
ods., pp. 15-25 (1984). and in G. S. Bsonbarlh. et al " 
FfW. Natl. ACTd. Sci, USA 76: 4913 (1979), thodisdo. 
Gures of which are incorporated by reierence herein. 
Monodonal antibody A2B5 is a muine IgM pro- 
30 duced fciy a hybridoma that is convnerdally available 
from American Type Culture Cotlection (ATCC No. 
CRLtS20). This antbody is eecretod by a donad hytsrl- 
doma formed by the hidon of the murine myeloma 
P3X63 Ao8 with spleen cells derived from a BALB/c 
35 mouse fcnnxinized against cNck embryo retina cells. 
Monoclonal antibody A2B5 Is ioiown to bind to newofi- 
hriBary tangles and senile plaques charadarlstic of 
Alzheimer's disease. TTiis antibody exh2>itG only mini- 
mal reactivity with Qq^ gangfioGidei the tetraslalic oan- 
<c gGoslda present in normal adult brain gray matter, and 
has been reported to be primarily reactive %«th the letra- 
dallc acid gangUosWe Ga^ A2B5 has also been dem- 
onstrated to be reactive with cuHiafldo from human or 
bovine brain and certain baso4abno olya3r»3id6. Pur- 
*s thermora, Immuno-TLC studies utilizing A2B5 have 
demonstrated that A2BS binds to and detects the sul- 
fated fllycofipid. sulfatide, from bovine brain. A2BS also 
reacts i««th phosphoprotoins Guch ae phosvftin and 
casein, and with phoGphodpids audi as dottehd phos- 
so phate by EUSA. A2BS also reacts with a glycolpid, 
phospholipid or suHblipId spedes from sxtractG of 
hunran brain, Alzheimer's neurofibrillary tangles, and 
Alzhflimar-G carebrofipJnal fluid (CSF), which migrate on 
the TT-C test plates with the Game retention Gme as 
S5 bovine Gutfati'de on TLC. Therelbre. any antibody tpo- 
dOc to the detedlon of these I'plds or to phosphopro- 
leins present in Alzheimer's neuroffcrfUary tangles or 
neuriSc plaques may be used bi Ifie Alzheimer'B disease 
detedion mdhod of the present Invention. 
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Monoclonal antibody eLE-17 and 71.E-41 are 
inurin« IgM antibodas «wl react with AJzhaimor^ neo- 
rolbrlBary tangles and labal Alzheimer's brain neurcli- 
brOlary tangtea by ImmunoNstochemistry. Monoclonal 
onKiody TLE-41 has demonelrated reactivity with total 
lipid extract (TLE) o< Alzheimer^s cerebral cortex, with 
certain photphoprotains such as casein by EUSA, and 
with human and bovine brain sulbtide by EUSA. Mono- 
clonal antibody GLE-17 has demonstrated reacSvity 
with a ciwde ganglloside fraction of Alzheimer's cerebral 
cortex. Although the antlgene delected by these anti- 
bodios are not yet confimiad, the anfigerts are sus- 
pected as beino a suHblpid, fliycolipid, phosphoprotein 
or phospholipid. Both antibodies, being capable o( dis- 
tinguishing Aliheimer'e amtcted twain tissue from nor- 
mal or non-demented brain tissue, may function as 
diagnostic agents for that disorder. 

The detection of Die presence of a characterizing 
tangtetope Includes rifher the use of a label directly 
bound 10 the dSagnasffc antibody agent, or the addition 
of a labeled second antlxtdy wfiich Is reactive against 
the diagnostic antbody agent The label may be any of 
a variety of well iaiown and commonly used labels, for 
example, a radioactive, enzymatic, or fluorescent group. 
It is preferred that anffljodies are labeled with a labeling 
agent such as technetium-sgm, 123-1, gold or other 
electron dense particles, positron emiUers. and the like. 
The labeled antibody may b« detected using various 
imaging techniques, (or example, single photon emis- 
sion computed tomography (SPECT), medical reso- 
nance Imaging JMRI). positron emiseJoo tomography 
(PET), confuted tomography (CT). and the like. Tlie 
metfiod of detection is matched with the type of lat>el 
used. 

A preferred composition useful in the diagnosis of 
Alzheimer's disease con^rises monodonal antibody 
A2BS la(>eled with technatlum-99m or other suHaWe 
labeling agent, in combination with a phamiaceufically 
acceptablQ liquid canler. 

TTie Invention also pnivldes phamiaceutical com- 
positions for use in a method lo diagnose an Individual's 
dependence on addicting substances such as alcohol 
and other chemical compounds, aspedafly those char- 
acterized bjf the papular press as drugs. Addlcfing sU>- 
elances, for CKampla, may induda caffeine, rticotine. 
and cocaine, eannabinoids such as marihuana, opiates 
such as heroin, and other narcotics. The metfiod is use- 
W for the denvery of labeled receptor active naurdoglc 
agents which are capable of binding to neuixd reoeptocs 
for a particular chemclal substance ft e.. hatxjin, nico- 
tine). Labeled receptors may then t» detected using an 
aproprlate Imaging technique. Further, the nun*er of 
receptors bound by the labeled agent, and the extent of 
bincfing with rasped to time and the concentration of the 
labeled agant may also be assessed and/ot quantified 
to evaluate the level or extent of addiction. Far exan^le. 
an opiate receptor antagonist labeled with tectwetlunv 
99m may be administered Intranasafly. imaged with 
SPECT. and the extent of lafc>«)«d receptor quantified to 



assess and/or measure the level of opiate addiction. 
Sinnilaily. "C-nicottne maybe administered Intianasafly. 
imaged with PET. and the binding of nicotine to recep^ 
tore (entitled lo aesees nicotine use and addiction 
B ond/or habituation in smokerc or those using Other nico- 
tine-containing products or eutietances. 

Examples of receptor acdve neurotoglc agents for 
use in diagnosing dependence on adcf ctf ng substances 
include, for exampla, naloxone, prapicam. rtalorphlna, 
w cydazoctne. metfiadono. MET-«nkBphaKn. LEU- 
enkaphalia befa-endorphin. haxamethonium, 
mecamytamine. caibamazepine. and QNa These 
aflents may be labeled wdih any labeling agent which Is 
stitabla accortfng to the Invention. Labeling agents 
ts which may be used include technetium-99m. '^C. ^'C, 
123-1, gold or other dense particles, positi-on emStteis. 
and the like. These labels may be detected using appro- 
priate imaging techniques such as single photon emis- 
sion computed tomography (SPECT), medical 
20 resonance Imaging (MRI), positron emission tomogra- 
pfy (PET), computed tompography (CT), and the Cke. 
depending upon the type of lat>e( used. 

The Invention also provides pharmaceutical com- 
positions for use in a method of treating dependency on 
£S adtficting substances. A therapeutic neurologic agent 
which is a receptor active agent c^iafata of blrxfirxj to a 
receptor lor an addicting substance such as caffeine, 
nicotine, or cocairie. eannabinoids such as marihuana! 
opiates such as heroin, arxj other narcotics may be 
30 adn>(nistered IntranasaBy. Preferabt/ the agent is capa- 
Ua at aHaring or bloddng the neural receptor such that 
the action and/or uptake of addicting substances is hin- 
dered and/or blockod. Receptor active agents capable 
of altering and/or WocWng neural receptor sites inefude, 
^5 for example, naloxone, propiram, nakMphine, cycfazoc- 
Ine, methadonei MET-enksj^in. LEU-entafihalin. 
beta-endoiphJn, haxamethonium, mecamytamine, 
QNB, propanolol. phentolamine, pimozide. chtorpro^ 
mazine. haloperidai, and reserpine, itWum, and car- 
40 bamazepine, »ie latter three agents being c^iable of 
activity other than receptor effects. Compositions useful 
In the treatment of dependency on addicting sUjstances 
preferably comprise an amount of a receptor active 
agent effective to Wock receptors far Iho addicting sub- 
4S stance In a pharmaceutical^ acceptable GquU carrier. 
Agents nwy be further combined with a lipophilic acju- 
vant Odorat^ substaiKes are added to the coopoei- 
tioo. A pref^ed composition usaf U in the treafrnent of. 
for example, heroin addition. Is the combination of ari 
w wtKKint of nalcDcnne e«ective to block heroin receptore 
in the braia in eombhation with an appropriate amount 
of phosphatidylsedna to provide Vpki vostclee and/or 
micalles. In • pharmaceuticaly-eccqjtable liquid carrier. 
Compositions according to.the invention may com- 
es prise a therapeutic neurologic agent whfch may be 
capable of modutating enzyme activity so as to hMar 
and/or block the action and/br uptate of addicting stli- 
stances. For example, elpha-methyttyrosine, an inhijitor 
of tyrosine hydroxylese, may t>e administered to reduce 
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Uw effects of amphetamina. or caibamazepina may be EXAMPLE 3 
administered to reduce the effects of cocaine. 

The invention will be described writti reference to 
various epecific and preferred embodiments and tech- 
niques. 

EXAMPLE 1 

Fimnirfattons of Pfiafmaeeinical r^ omposHlans 

Active tnnmrfiantc 

Group 1 . 30nM GM-1 oangfioslde (GM-1) 
Group 2 . 3nM nerve growth factor (NGF) 
Group 3 . 300nM phosphatfdjteerlne (PS) 
Group 4. 30|iM 

3nM NGF 
Groups. 30(iMOM-1 

300fiM PS 
Group 6. 3nM NGF 

30Q(jM PS 
Group?. S0(iMQM-1 

3nM NGF 

300)jM PS 

To formulate an aqueous preparation of the phar- 
maceutical con^osition, one or more of the foBowino 
6ut>6tance6 and/or carriers may bo combined with any 
one of the aforementioned croi^w of active inoredients; 
an odorant such as cetrafva. microcrystaUlne cellulose, 
caitioxymethyl cellulose, hydroxypropyl methytcaflulose, 
polyBOitiata BO, benz^konlum chloride, pheoylathyi 
alcohol, and dextrose. "The preparation is to be mai)- 
tained at a pH between 4.5 - 8.5. The concentration of 
active ingredients may follow the guidelines set forth ; 
above, hut does not exclude the use of other concentra- 
tions or aciive Ingredients. 

AltamaBvely. any one group of the aforementioned 
actiw ingredients may be combined with propeBants 
such as triehlororoonoftuoromethano or dictilorodinuor- 4 
omathane, and deliverad by an aerosol spray or similar 
appHcadoo means as a no«vaqueoua preparafioa Oleic 
add may be added to the mixture as a lubrtcanL 

EXAMPLE 2 ^ 

Eommlattmi Mic«»«» ^ pd/pf Lintti v*^Mf , ^ 

The oompositions of Example 1 may further contain 
micelles and/or lipid vosicfes consisting of GM-1 gan- so 1, 
fliioside and/dr phosphafidylserine (PS). To formulate 
micelles and/or lipid vesicles. Oie Ifild may be exposed 
to sorlcatlon in the aqueous solution of the pharmaceu- 
tical composition. Upld vesldes and/or micelles formed 
by Ihis procedure may oontaln In theklrrtoridr or assocl- ss 
ated with their surface, other active Ingredients such as 
NGF and fiacifilato the delivery of these agents into the 
brain ttirough Itte oOactory neural pathway. 



PfWaralton of Monoclonal AntfeoW ies GLF.1T gn fl 

r 

A number of monoclonal antibodies (MABs) were 
prepared as potential dwgnosfic agents tor neurologic 
disorders such as Alzheimer's dsaase. Two of these 
MABs, GLE-17 and TLE-41. were prepared as follows: 
" Fmnb\ and temporaJ cortex material with noo- 
ropathoiogicaly confirmed AJzheimers disease was 
homogeniied in three volumes of distilled wafer. Cttloro- 
form and methanol were added to the homogenata to 
give a 4«:3 ratio of chlorofcrmrmBthanal.-water end the 
6 mixture wae sGrred overnight. Centrifugation yielded a 
sofiWe fractioo or total Ifiid exirad fILE). A portion of 
the TLE was diluted further with water to yield a 4.-8:5.6 
mfature (Mvch partitioned into organic and aqueous 
phases. The aqueous phase confaJned most of tte gan- 
3 gRosWas and was refeaed to as the ganglloside Ibid 
extrad (OLE). 

The TIE and QLE fracCons were dried down sepa- 
rately ajxl reef ssolved in water. They were then coated 
by air drying omo Ss^ieikaila Mfi %v»<ch had previously 
r taeenetrfjped using a series of extractions with add and 
acetone. Badarta coated with either TLE or GLE were 
then used as immunogens. MABs ware prepared In 
mice and screened against Immunogon originally. Sub- 
sequent scraaring was perfonttad by immurKifluores- 
oence against Alzheimer's tangle^iearing neurons and 
by EUSA against TLE and QLE. 

Monodonal antibodlas QLE-1 7 and TLE-41 are IgM 
MABs which were found to be reactivo »wth nourofiHil- 
lary tangles of Alzheimer's disease. Accordingly, both 
MABs are capable of acting as diagnostic agents, being 
capable of distinguishing Alzheimer's bnain tissue from 
normal or non-demented brain tissue. Both MABs were 
also readivo with brain suHatida TLE-41 was also reac- 
tiva with certain phosphoproteios. such as caseia bv 
EUSA, 

For further description of methods of coating bacte- 
rial membranes with antigens far the preparation of 
monodonal antibodies, see Galanos. et al.. Eurotjean 
Journal of Piochflmlstry 24: 116-122(1971). and Young. 

«'•• JQjynal of ExpariiriftnfBl Madidna ISO; 1008- 
1019(1979). 

aalms 



A pharmaceutical composition far use in adminis- 
lerlng a nsurdogic therapeuCc agent to the nasal 
mucosa of a mammal and deSvaring the agent 
through the olfactory epithelium Into olfactory neu- 
rons end the oKactoiy neural pathway to the brain of 
the mammal, comprising: 

- a neurologic therapeutic agent n combination 
with a phamwiceutically acceptable con^o- 
nent; the composition containing the ogertt in 
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3. 



an amount ertective lor treating or prevenfing a 
tiraln dissase or dtsotder in (ha mammal; and 

an odorant agent 

A composition according to daim 1 (ortfier compris- 
ing a lipophilic sutwtanco in fomi of micelles of lipo- 
Eomes. 

A composltioo aoconttng to daim 1 cr 2 vwtierein the 
agent is an antiviral, anbbacterial. antineoplastic, 
antiparasitic, anfi-inflammatory; antifungal, stimu- 
lant, sedative, hypnotic, analgesic, anflconvulsanic. 
antiometlo, anxiolytic. antidoprBSsarU. trartquiSzor, 
cognition enhancer, narcotic antagonist or egonisi 
agent, or any combination thereof. 

A combination accordinB to daim 1 or 2 wherein the 
agent Is a traphic factor. 

A composMon according to daim 1 or 2 wherein the 
agent is a neurotransmitter, neuromodulator, noot- 
ropic, hormorw, hormone releasing factor, hormone 
receptor agonist or antagonist enzyme activator or 
Inhibitor, antioxidant free radical scavenger, metal . 
chelaflng agent, or an agent altering ma activily cf 
an ion chanruils. 

A conposition according to any of the claims 2 to 5 
wherein the agent is contalnad wHhin the micelles 
orBposomes. 

A composition aecoiding to ariy of the daims 1 to 6 
fulher comprising combining the agent with a car- 
rier. 

8. A compo«aion according to any of the claims 1 to 7 
In form of a powder, spray, drops, gel. ointment, 
Nectiofl, or infusion. 

9. A pharmaceutical convoiifion far use In the diag- 
nosis of a brain disease or d<soitler in a mammal, 
comprtelng: a labelled dignostic neurotogic agent In 
corrbinaHon with a pfwmaceutlcally acceptable 
can'ier. and an odorant agent 

ia A camposWon according to daim 9 wherein the 
neurologic agent Is a nwnodonal anttoody. polyclo- 
nal antixidy, or chemical reagent. 

11. A composition according to daim 9 wherein the 
antibody is selectively reactiv* with glycoltild, suHo- 
Upld, phospholipid, or phosphoprotein antigens. 

12. A composition according la daim 10 wherein the 
antibody is selectively reactive with sulfatida 

11 A conposition according to dwm 10 wherein the 
antibody Is labeled by means of a reaction with a 



6. 



7. 



second labeled antibody 

14. A composition aocorcfng to claim 9 wherein (he 
labeling agent is radfoaclivB. enzymatic; fluores- 
cent or any combination thereof. 

15. A composition according to claim 9 wherein the 
agent is contained wItNn the micelles or liposomes. 

IS. A conpoehion according to daim 9 wherein the 
Iposomes or micoOes are composed of oangno- 
eides, phospholipids. bSe salts, de(ergent-(ika adju- 
vants, or any combination thereof. 

17. Use of a neurologic therapeutic agent in ooniiina- 
fiort with a phannaceutically accepisMe convonent 
and an odorant agent for the manufacture of « med- 
icament for the treatment artd/or cKagnoels of brain 
efsordars by administerina the medicament to 9\e 
20 nasal mucosa of a mammal. 

ia Use of a neurotogic thers^eutic agent In corrtjlna- 
ton with a ptarmaceutically aocept^e conpo- 
nent, a Opophiflc substance In (am of mioeiles or 
es liposomes and an odorant agent for the maurtSc- 
ture of a medicament for the treatment and/or diag- 
nosis of brain disorders by administering the 
medicament to the nasal mucosa of a mammal. 

30 PatentansprOcha 
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Pharmazeutischa Zueammensetzung zur Varwen- 
(kmQ fOr de Gabe ^ee netfrologischeo tharapeu- 
fischen Mittels Obor die Nasenschleimhaut eines 
Saugeis und Eif*rinfMng des Mittels durch das 
dfaktorische Epithel In oltaktorlsche Neuronen und 
durch die otfaktoricchen Nervenbahnen in das Hlrn 
des SAugers. umfassend: 

- ein neurologisdies therapoutisches Mittel in 
Kombination mit ebw pharmazeutisch veftt«g- 
lldien Kbmponenle: t%nbei die Zusammanset- 
zung das Mittel In einer wfrtaamen Menga fOr 
<*e Behandh«ig oder Prftvention einer Hirner- 
kronkung oder einer HimstOrung Im SOuaer 
enthait: und 

ein Odorant 

ZusammensettuiTg nach Anspruch 1. darOher hirv 
aus lartfassend eine Ifxjphile Substanz in f=orm von 
Micollen aus Liposomen. 

Zusammensetzung nach Anspnich 1 oder 2. wobel 
das Mittd ein antMralee. anGbakteriellee, aiitlneo- 
plactsches. an^jarasltischee, anb'enteandnches, 
(ungizid wirkendes, stimuliereodee, sedatives, hyp^ 
notteches, analgasisches, antftutvushnsehes, anU- 
emetisches. anxfolytlsches. antidepresslvae Mittel. 
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oJn Tranquilizar. sin die Wahrnehmung efhohendes 
Mitlal. ein Nartotikum-AntaBonist odar -Agonist 
Oder eln« beflebige Komblnatloii daraus Ist 

Komblnation naeh Anspruch 1 oder 2, woboi das 
MitteJ ain Irophischor Faktor la. 

. ZusanwnensaUung nach Anqpruch 1 Oder 2. wobel 
das Mittd ein Neurotrancmitler. NeuronraduJatof. 
nootroplschac Mittel. Hormon. Hofmon-fieleasing^ 
Fakfor, Homion-Rezeptor-Aflonist oder -Antago- 
nist. Enzymal<livafor odar -inhihrtor, Antoxidans 
Radlkalfanger, Metallchefatislarungsmittel odar ein 
MIttol zur Andamng dor AkhVitat einas kjnenkanals 

Zusammensetiung nach einem d«r AnsprOeha 2 
bis S. wobei das Mittel in den MicaHen oder Uposo- 
men enthalten tet. 

ZusammenseUung nach einem der AnsprQche 1 
bis 6, darDber hinaus die Kombination des IMitfals 
mit einam Trager umfassend. 

Zusammansetzung nacti oinem dar AnsprOehe t 
bis 7 in Farm von Pulver. Spray, Tropfen. Qal 
Salbe. lnieWlon oder Infueion. 

PhanrazeutiEche Zusammansetzung zur Vecwan- 
dung bel der Diagnose einer QaWroerfcrankung 
Oder -etarvng In elnam Sauger. umfessend: ein 
mafWertes diagnostisches naunoJogisches MitteJ In 
Komblnation mit elnam ptwrmazeutiscli vertragli- 
chen Trager und ainem Odorarrt. 
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1. 



10. Zusammansetzung nach Anspruch 9. woboi das 
ncurologlscha Mittel ein monoMonalar ArtikiJrper. 
polyWonaler AntikOrper odar ein chemisches Rea- 
gens isL 
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ZusammenseUung nach Anspruch 9. wobei der 
AntikOrpar selekliv reakflv mit CSMolipW-, SuHoli- 
pfd-. Phospholipid- Oder Phosphoprotein-Anlfgenan 
tet 
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12. Zussmmenselzung naeh Anspruch 10. wobei dar 
AntikOrper eelektiv reakdv mit Sulfafid ist 

13. Zusammansetzung nach An^ruch 10. wofael der 
ArtikOrpar mil Hilfe einer Real<tIon mit etnem zwei- so 
ten markiertan AntikOrper marklart 1st 

14. Zuaammensetzung nach Anspnjch 9. wobei das 
Maridarungsmittel radloaktlv. enzymafsch. ftjores- 
zant Oder eInobetteblgoKomWnatian daraus (el es 

15. Zusammensetzung nach Anspruch 9. wobai das 
H«tt«l in den Micellan oder Uposoman enlhaKon Ist 



« 3. 



16. Zusammensetzung nach Anqsnich 9. wobei die 
Uposomen odor MKcllen aus Qangfioslden. Phos- 
phoHpkfea Qallensauresalzen. Detergens-artfgen 
Hlfsstoffan odar oiner Komblnation daiaus aufaa- 
baut sind. 

17. Varwondungeinosnourologischeotherapautfeehan 
MWela in Mocrbfnatton mil etner pharmazeutiscn 
venrflglichen Kstifionente und einem Odoiant fOr 
die Heretelluno eines Medikamerrtes far die 
Behandlung i»id/oder Diagnose von QehlmstOrun- 
gan dureh Oabe des Madikaments Dbor die Nasen- 
Echlalmhaut eines Geugers. 

la Veiwendung eines neurologischen therapouBschen 
MitteJs in Komblnation mit eIner pharmazaufisch 
vwtragfichen KbmponenJe. einar lipophiien Sub- 
stani in Form von MIcallen oder Uposomeo und 
elnem Odorant for die Harslelfuno einas Medika- 
ments fOr die Bahandftmg undfadar DIagnoee von 
QehmsWrungan durch Qabo des H^edikairontB 
Oberdie Nassnechleimhaut einos Sftugore. 

Revendlcatians 

Composition pharmaceutlque pour utilisation dans 
radministration d'un agent Ihdrapoulique neurologi- 
que 4 la muquouso naeaJa d'un tnamrUbfe et 
I'apport de l-agent & travors r«p?th«(ium olfactif 
dans tes neurones olfactifs el la voie neurale olfac- 
tiva. au cervaau du mammKdre, conprenant 

un agent thdrapeutiqua nauro(agk|uG en asso- 
datfon avac un composant pharmaceuSque- 
m«rt acceptaWe. la composition contenant 
ragent en una quantity ellicaoe pour traiter ou 
pr6vBnlr une affection c^r^brele ou un Iroubia 
c^£bral chez le mammifdre: et 
- un agent odoranl. 

Compositten selon la ravendication 1, conprenant 
an oulro une sUKtance lipopHte sous ttarme de 
micelles ou da Bposomee. 

Composition seton la rovendicaton 1 ou Z, dans 
laquelle fagont est un agent antiviral. ant2iact6rian. 
antin6op(asiqM0. antparasflaira. anti-irtlammatoffe" 
anlifonglqua, sUmuiant. s&lalif, hypnotique, anaJg6^ 
siqua. antkunvulslvant. anti&n6tlqua anxWytlque 
antid^precseur, tranquilisant. psychostimulant! 
antagonista ou aaoniste da narcotiqua. ou une 
association quekx>nque d« ceux-cL 

Assodatlan salon la roi/endieation 1 ou 2, dans 
laquelle I'agent est un tactatr tnjphiquo. 

Composition setan la revendication 1 ou 2. dans 
laquolle fagent esl un neurotransmetteur, un neu- . 
romodulateur, un agerrt nootropei. une hormone, un 
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facteur de liMratian dtiormono, un agonists ou 
antagonisto de r4c«pt«ur hormonal, un activatour 
ou bihbiteur d'enzyme, un antioxydant, un captaur 
de radteaux libree, un agant ch^latQur do mMaux 
ou un agent modH iant TacUvit^ de canaux ionlquee. 5 

6. ComposMon e«lon IVne quelconque dea revendi- 
cab'ons 2^6, dans laquella I'agent eet contenu 
dans les micelles ou las Ipasomes. 

10 

7. Composition salon I'una quelconque des ravendi- 
cations 1 6 G. comprenant en outre I'assaciat'on de 
ragant avec un v4hlcula. 

8. CompoeHion eelon IXne quetconque dee revendt- ie 
cations 1 & 7, eous (orma d'una poudre. d'une com- 
position pour a£cx)sol. da souttas, d'un gel, dline 
pommade, cTune composition Injectable ou d'une 
con\posltion pour perfusion. 

9. Composition pharmaceuUque pour utilisation dans 
(a diagnostic d'une affection c^dbrale ou d'un trou- 
ble c&rSoni Chez un mammtfdre, conprenant: un 
agent neurologique de diagnostic marqufi, en asso- 
ciation avac un v^hicule phamiaceutlquement ss 
acceptable et un agent odorant 

1 0. Composition celon la ravandication 9, dans laquelle 
ragent neurologiquo est un anticoips monoclonal. 

un anticorps polyclonal ou un rdactH chrmique. so 

11. Compositian sehxi la revendication 9, dans laquelle 
I'anticorps est s^lectivement r6ac(if avec das anti- 
gdnes glycoJipidiques, w^blpidwiues. phospholipi- 
diquas ou phosphoprotiiques. 35 

12. Corrposition selon la ravondication 10, dans 
laquelle {'anCcotps est sSlectiv^ment r^actif avec 
unsuffatida. 

<o 

13. Composition selon la revandication 10, darvs 
laquelle I'antlcorps est marqu* au moyen dtme 
rtecOon avec un sacand anilcorps marqu^. 

14. Composition selon la revandication 9, dans laquelle 45 
Ie marqueur est radioactif, etuymatique, fluores- 
cent ou une associafion quelcanque de tels mar- 
queurs. 

1 5. Composition selon la revendication 9, dans laque lie bo 
ragent est contenu dans les miceles ou Cposomes. 

16. Compositian eelon la revendlcatlan 9. dans laquelle 
lee liposomes ou micelles sont oampaste de gan- 
gtio&Ides. phoepholipldes. sals Ullairos, adjuvants se 
do type detergent, ou d'une association quelcon- 
que de C«UX-€L 



en association avec un composant phormaceuti- 
quement acceptable et un agent odomnt potir la 
fabrication dun m6cficament desfind au traitement 
et/ou au (fiagnostie de troubles c^6braux, par 
administration du m6(£came(4 & la muqueuse 
nasala d'un mammifdre. 

ia Utiltsafion d'un aganl th^rapeutique neurologique 
en associatian avec un composant pharmaceuti- 
(^ement acceptable, une substance Spophile eous 
forme de micelles ou da l^x>somes et un agent odo- 
rant, pour la fabrfcab'on tfUn mddicameiM destind 
au traitement et/ou au diagnostic de tiodblas c^^ 
braux. par admlnlstra^ du medicament 6 la 
muqueuse nasale d'un mamrrvf^re. 



17. Utilisation d'un agent thdrapeutique neurologique 
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